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(54) INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To prevent smoke from being generated in cooling of an 
engine by extending the engine speed of an internal combustion 
engine or load by which the two valve operating range or the one 
valve operating range is set to the decreasing side when a. pair of 
intake valves are positioned in the two valve opearating range in the 
state where the temperature of the internal combustion engine is less 
than that at the time that warming-up is completed. 
CONSTITUTION: A pair of intake valve ports 61 , 62 opening to the 
ceiling surface of a combustion chamber 5 are communicated with a 
single intake opening end 8. Moreover both intake valve ports 61, 62 
are individually opened and closed by a pair of intake valves V1 1 , 
V12. And both intake valves V1 1 , V12 are respectively switched by a 
valve system 18. In this case, the valve system 18 is controlled by a 
control means 60 through an electrically controlled valve 50 on the 

basis of respective detected signals by respective sensors SP. ST, SN for respectively detecting the driving 
state of the internal combustion engine. And the two valve operating range and the one valve opereating 
range are respectively set on the basis of the engine speed and the engine load, and the engine speed or 
the engine load are extended to the decreasing side in the two valve operating range in the state where the 
engine temperature is less than that at the time that warming-up is completed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The condition of carrying out closing motion actuation of both the inlet valves (VII, VI2) of a couple, In the 
internal combustion engine which has a switchable moving valve mechanism (18) for the condition of stopping another 
side (VI2) substantially although both inlet valves (VII, VI2) carry out closing motion actuation on the other hand 
(VII) Although closing motion actuation of both the inlet valves (VII, VT2) is carried out in both the 2 valve operating 
spaces set up based on either [ at least ] an engine rotational frequency or an engine load, while carrying out closing 
motion actuation of one inlet valve (VII) in 1 valve operating spaces other than said 2 valve operating space It has the 
control means (60) which controls actuation of a moving valve mechanism (18) as is made to stop the inlet valve (VI2) 
of another side substantially. For said 2 valve operating space in the condition of under the completion temperature of 
warming-up, engine temperature is the internal combustion engine with which it is characterized by expanding and 
setting either [ at least ] said engine rotational frequency or an engine load to the side which becomes low compared 
with the condition beyond the completion temperature of warming-up. 

[Claim 2] Two or more rocker arms containing the rocker arm (21 23) which said moving valve mechanism (18) is 
interlocked with both inlet valves (VII, VI2) according to an individual, respectively, and is connected (21, 22, 23), 
According to oil pressure release, those rocker arms (21, 22, 23) are connected. According to the connection condition 
and oil pressure operation which carry out closing motion actuation of both the inlet valves (VII, VI2), the connection 
condition of said rocker arm (21, 22, 23) is canceled. The internal combustion engine according to claim 1 
characterized by having a switchable connection change-over device (41) for the deconcatenation condition of stopping 
the inlet valve (VI2) of another side substantially although closing motion actuation of one inlet valve (VII) is carried 
out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Both this inventions relate the condition of carrying out closing motion actuation of the inlet 
valve of a couple, and the condition of stopping another side substantially although closing motion actuation of one 
side of both inlet valves is carried out to the internal combustion engine having a switchable moving valve mechanism. 
[0002] 

[Description of the Prior Art] Conventionally, this internal combustion engine is already known by JP,4-203454,A etc. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although it can produce and cheat out of a swirl style to the 
combustion chamber of an engine body and lean combustion can be made possible if another side is changed into the 
condition of making it stopping substantially, although closing motion actuation of one side is carried out among the 
inlet valves of a couple It becomes deep and becomes the so-called stratified charge as the fuel concentration 
distribution by the combustion chamber goes to the method side of the outside of radial by this swirl style, and when 
engine temperature is low temperature, and especially an engine load is expensive, a smoke occurs. This smoke causes 
degradation of an engine lubricating oil, formation of the carbon deposit of the piston clevis section, and a piston ring 
stick, and it not only gives sensuous displeasure, like there is an exhaust air smell, but becomes the factor which spoils 
engine endurance. However, in the above-mentioned conventional thing, irrespective of engine temperature, based on 
the engine rotational frequency and the engine load, the boundary value of a 2 valve operating space and a 1 valve 
operating space is defined uniformly, and generating of a smoke cannot be prevented. 

[0004] This invention is made in view of this situation, and aims to let engine temperature offer the internal combustion 
engine which prevented smoked generating in the low-temperature condition of under warming-up temperature. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 1 In the 
internal combustion engine which has a switchable moving valve mechanism for the condition of carrying out closing 
motion actuation of both the inlet valves of a couple, and the condition of stopping another side substantially although 
closing motion actuation of one side of both inlet valves is carried out Although closing motion actuation of both the 
inlet valves is carried out in both the 2 valve operating spaces set up based on either [ at least ] an engine rotational 
frequency or an engine load, while carrying out closing motion actuation of one inlet valve in 1 valve operating spaces 
other than said 2 valve operating space It has the control means which controls actuation of a moving valve mechanism 
as is made to stop the inlet valve of another side substantially. Engine temperature said 2 valve operating space in the 
condition of under the completion temperature of warming-up It is characterized by being expanded and set to the side 
to which either [ at least ] said engine rotational frequency or an engine load becomes low compared with the condition 
beyond the completion temperature of warming-up. 

[0006] According to invention according to claim 2, in the configuration of invention of the claim 1 above-mentioned 
publication moreover, in addition, a moving valve mechanism Two or more rocker arms containing the actuation rocker 
arm which it interlocks according to an individual to both inlet valves, and is connected with them, respectively, The 
connection condition of said rocker arm is canceled according to the connection condition and oil pressure operation 
which those rocker arms are connected [ operation ] according to oil pressure release, and carry out closing motion 
actuation of both the inlet valves. Although closing motion actuation of one inlet valve is carried out, it has a 
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switchable connection change-over device for the decatenation condition of stopping the inlet valve of another side 

substantially. 

[0007] 

rExample] Hereafter, a drawing explains one example of this invention. 

00081 The enlarged vertical longitudinal sectional view in which drawing 1 thru/or drawing^ show one example ot 
this invention, drawing 1 shows a whole block diagram, and drawing! shows a moving valve mechanism, the How 
chart with which in drawing 3 3-3 line view drawing of drawing 2 and dmwjng4 show the 4-4 line sectional view of 
drawing 3 , and drawing 5 shows the control procedure of a moving valve mechanism, and drawing^ are drawings 
showing a valve operating-space map. fn , _ . 

r00091 First the cylinder head 2 is combined with the top face of a cylinder block 1, fitting of the sliding of Piston P is 
made possible to two or more cylinders C prepared in the cylinder block 1 in drawing 1 and taing2 , respectively 
that the body of the engine body in a SOHC mold Taki cylinder internal combustion engme should be constituted, and 
a combustion chamber 5 is formed between the top face of those pistons P, and the cylinder head 2, respectively. 
rOOlOl the head-lining side of a combustion chamber 5 - opening - carrying out - making - the inlet-valve opening 
61 of a couple, and 62 The exhaust valve opening 71 of a couple, and 72 it prepares in the cylinder head 2 -- having - 
**** - both the inlet-valves opening 61 and 62 The inlet port 91 which inserted septum 2a mto the single inhalation- 
of-air opening edge 8 which carries out opening to one side face of the cylinder head 2 mutually, and 92 It minds and 
stands in a row. Both the exhaust valve opening 71 and 72 The exhaust port 1 1 1 which inserted septum 2b mto the 
single exhaust air opening edge 10 which carries out opening to the other side faces of the cylmder head 2 mutually, 
and 1 12 It minds and stands in a row. Moreover, both inlet-valves openings 61 and 62 The inlet valves VII and VI2 of 
the couple which can be opened and closed according to an individual Fitting of the sliding is made respectively 
possible to the guide cylinder 12 of the couple arranged by the cylinder head 2. Between the retainers 13 and the 
cylinder heads 2 which were fixed to the upper bed section of each inlet valves VII and VI2 which projected from each 
guide cylinder 12, respectively, the coiled form valve spring 14 which surrounds each inlet valves VII and VI2 is 
interposed, respectively. Each inlet valves VII and VI2 are energized in the upper part of clausihum, i.e., the direction, 
by those valve springs 14. Furthermore, it is both the exhaust valve opening 71 and 72. The exhaust valves VE1 and 
VE2 of the couple which can be opened and closed according to an individual Fitting of the sliding is made 
respectively possible to the guide cylinder 15 of the couple arranged by the cylinder head 2. Between the retainers 16 
and the cylinder heads 2 which were fixed to the upper bed section of each exhaust valves VE1 and VE2 which 
projected from each guide cylinder 15, respectively, the coiled form valve spring 17 which surrounds each exhaust 
valves VE1 and VE2 is interposed, respectively. Each exhaust valves VE1 and VE2 are energized in the upper part of 
clausilium, i.e., the direction, by those valve springs 17. 

r001 1] Drawing 3 is referred to collectively and a moving valve mechanism 18 is connected with both the inlet valves 
VII and VI2 and both the exhaust valves VE1 and VE2. This moving valve mechanism 1 8 is equipped with the single 
cam shaft 19 which it interlocks and is connected with the crankshaft which is not illustrated with one half of reduction 
gear ratios, the 1st actuation rocker arm 21 for changing rotation of a cam shaft 19 into the opening and closing 
movement of both the inlet valves VII and VI2, the free rocker arm 22 and the 2nd actuation rocker arm 23, and the 1st 
and 2nd exhaust side rocker arms 24 and 25 for changing rotation of said cam shaft 19 into the opemng and closing 
movement of both the exhaust valves VE1 and VE2. 

r0012] A cam shaft 19 is with the cylinder head 2 and holder 26 - combined on this cylinder head 2 on both sides ot 
the cylinder 3 which meets the axis of said crankshaft, respectively, and it is supported free [ a revolution ], having the 
axis of a cylinder 3, and the level axis which intersects perpendicularly. 

r0013] The 1st inspired air flow path cam 27 of the configuration on drawing 4 and corresponding to an engine s low 
r.p.m. operation in a cam shaft 19, While the 2nd inspired air flow path cam 28 by which contiguity arrangement is 
carried out at the 1 side of the 1st inspired air flow path cam 27, and the ridge 29 which adjoins the 1 side of the 2nd 
inspired air flow path cam 28 are formed in one, being formed in the configuration corresponding to nigh-speed 
operation of an engine The exhaust side cams 30 and 30 are formed in the both sides of the 1st inspired air flow path 
cam 27 and a ridge 29 at one. Although it is formed so that said ridge 29 may have the circular outside surface of both 
the inlet valves VII and VI2 centering on the axis of a cam shaft 19 fundamentally in an engine's low-load-dnving 
region that VI2 should be substantially made hibernation on the other hand, the projected part which projected slightly 
is prepared in the location corresponding to the high order section of the 1st and 2nd inspired air flow path cams 27 and 
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28. And the width of face of this ridge 29 in the direction which meets the axis of a cam shaft 19 is set up 
comparatively narrowly. 

[0014] The 1st actuation rocker arm 21 interlocks and is connected with one inlet valve VI 1, the 2nd actuation rocker 
arm 23 interlocks, and is connected with the inlet valve VI 2 of another side, and the free rocker arm 22 which can 
become free to both the inlet valves VII and VI2 is arranged between the 1st and 2nd actuation rocker arm 21 and 23. It 
**, and the 1st actuation rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 are supported free 
[ a splash ] by the inspired air flow path rocker shaft 31 supported by holder 26 - fixed, having an axis parallel to this 
cam shaft 19 in the slanting upper part location of a cam shaft 19. Moreover, according to the individual, the 1st and 
2nd exhaust side rocker arms 24 and 25 interlock, are connected with both the exhaust valves VE1 and VE2, and are 
supported free [ a splash ] by the exhaust side rocker shaft 32 which carried out to said inspired air flow path rocker 
shaft 31 at parallel, and was supported by holder 26 fixed in the slanting upper part location of said cam shaft 19. 
[0015] The roller 33 which carries out the rolling contact to the 1st inspired air flow path cam 27 is supported to 
revolve by the end of the 1st actuation rocker arm 21, while the slide contact section 34 which ****s at the end of the 
2nd actuation rocker arm 23 at a ridge 29 narrows width of face corresponding to a ridge 29, it is prepared, and the 
CAMS rip saw 35 which ****s for the 2nd inspired air flow path cam 28 is formed in the free rocker arm 22. 
Moreover, the roller 36 which carries out the rolling contact to the exhaust side cams 30 and 30 prepared in the cam 
shaft 19 is supported to revolve by the end of both the exhaust side rocker arms 24 and 25, respectively. 
[0016] The tappet screw thread 37 which contacts the upper bed of both the inlet valves VII and VI2 is screwed in the 
other end of the 1st and 2nd actuation rocker arms 21 and 23 respectively free [ an attitude ], and each inlet valves VII 
and VI2 will carry out closing motion actuation according to splash actuation of the 1st and 2nd actuation rocker arms 
21 and 23. Moreover, the tappet screw thread 38 which contacts the upper bed of each exhaust valves VE1 and VE2 is 
screwed in the other end of both the exhaust side rocker arms 24 and 25 respectively free [ an attitude ], and each 
exhaust valves VE1 and VE2 will carry out closing motion actuation according to splash actuation of both the exhaust 
side rocker arms 24 and 25. 

[0017] By the way, the support plate 39 is constructed between upper beds, and the from-cartridge-energized lost 
motion device 40 is arranged in the direction of each holder 26 - which makes the free rocker arm 22 **** for the 2nd 
inspired air flow path cam 28 of a cam shaft 19 by this support plate 39. 

[0018] The connection condition of those rocker arms 21-23 and the deconcatenation condition of those rocker arms 
21-23 are prepared in the switchable connection change-over device 41 by the 1st actuation rocker arm 21, the free 
rocker arm 22, and the 2nd actuation rocker arm 23 according to an engine's operational status. 
[0019] This connection change-over device 41 is equipped with the change-over piston 42 fitting of the sliding of is 
made possible to the 1st actuation rocker arm 21, the 1st connection pin 43 which can connect the 1st actuation rocker 
arm 21 and the free rocker arm 22, the 2nd connection pin 44 which can connect the free rocker arm 22 and the 2nd 
actuation rocker arm 23, and the spring 45 ****(ed) between the 2nd connection pin 44 and the 2nd actuation rocker 
arm 23. 

[0020] The 1st guide hole 46 of the owner bottom opened to the free rocker arm 22 side is drilled in the inspired air 
flow path rocker shaft 31 and parallel by the 1st actuation rocker arm 21, fitting of the sliding of the change-over piston 
42 is made possible to it in this 1st guide hole 46, and the oil pressure room 47 is formed between the end of the 
change-over piston 42, and the lock out edge of the 1st guide hole 46. Moreover, the free passage way 48 which is open 
for free passage in the oil pressure room 47 is drilled by the 1st driving-side rocker arm 21, and the oilway 49 which is 
always open for free passage on said free passage way 48 47, i.e., an oil pressure room, is formed irrespective of the 
splash condition of the 1st actuation rocker arm 21 in the inspired air flow path rocker shaft 31. It **, and this oilway 
49 is connected to a hydraulic power unit 51 through the electromagnetic-control valve 50 for a connection change- 
over, as drawing 1 shows. 

[0021] The guide hole 52 corresponding to the 1st guide hole 46 carries out to the inspired air flow path rocker shaft 3 1 
at parallel, and is drilled over the both-sides side by the free rocker arm 22, and fitting of the sliding of the 1st 
connection pin 43 by which an end is contacted by the other end of said change-over piston 42 is made possible to the 
guide hole 52. 

[0022] In the 2nd actuation rocker arm 23, have step 53a which attends the free rocker arm 22 side while the 2nd guide 
hole 53 of the owner bottom corresponding to said guide hole 52 opens to the free rocker arm 22 side, and the inspired 
air flow path rocker shaft 31 and parallel are punctured. The 2nd connection pin 44 of the shape of a closed-end 
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cylinder which made the end contact the other end of the 1st connection pin 43 may make, as the other end contacts 
said step 53a, and fitting of the sliding of the 2nd guide hole 53 of it is made possible to it. This 2nd connection pin 44 
turns that opening edge to lock out one end of the 2nd guide hole 53, and is arranged, and a spring 45 is ****(ed) 
between the lock out edge of the 2nd guide hole 53, and the lock out edge of the 2nd connection pin 44. And air and the 
free passage hole 54 for an oil removing are drilled in the lock out edge of the 2nd guide hole 53. 
[0023] In this connection change-over device 41, if oil pressure is made to act on the oil pressure room 47 by the 
electromagnetic-control valve 50 for a connection change-over, the change-over piston 42 will move to the side which 
resists the spring force of a spring 45 and increases the volume of the oil pressure room 47, and when the 2nd 
connection pin 44 contacts step 53a, a migration edge will be regulated. In this condition, the contact side of the 
change-over piston 42 and the 1st connection pin 43 is located in the location corresponding to between the 1st 
actuation rocker arm 21 and the free rocker arm 22, and the contact side of the 1st connection pin 43 and the 2nd 
connection pin 44 is located in the location corresponding to between the free rocker arm 22 and the 2nd actuation 
rocker arm 23. Therefore, it is in the condition in which relative angular displacement is possible mutually, splash 
actuation of the 1st actuation rocker arm 21 is carried out by the 1st inspired air flow path cam 27 by revolution 
actuation of a cam shaft 19, and the 1st actuation rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker 
arm 23 carry out closing motion actuation of one inlet valve VI 1 in the timing according to a configuration and the 
amount of lifts of the 1st inspired air flow path cam 27. Moreover, the 2nd actuation rocker arm 23 which ****ed to the 
ridge 29 can be in hibernation substantially, and can stop the inlet valve VI 2 of another side substantially. And since it 
operates slightly in the valve-opening direction when an inlet valve VI 2 is not stopped thoroughly but one inlet valve 
VI 1 opens, fixing to the valve seat of the inlet valve VI 2 produced when a perfect clausilium condition is maintained, 
and stagnation of a fuel can be prevented. Although splash actuation of the free rocker arm 22 is furthermore carried 
out by the 2nd inspired air flow path cam 28, no effect also exerts the splash actuation on the 1st and 2nd actuation 
rocker arms 21 and 23. Moreover, exhaust valves VE1 and VE2 carry out closing motion actuation in the timing 
according to a configuration and the amount of lifts of the exhaust side cams 30 and 30. 

[0024] When the oil pressure of the oil pressure room 47 was released by the electromagnetic-control valve 50 for a 
connection change-over and the axis of the 1st guide hole 46, the guide hole 52, and the 2nd guide hole 53 is in 
agreement, according to the spring force of a spring 45, the 2nd connection pin 44 fits into the guide hole 52, pressing 
the 1st connection pin 43, and the 1st connection pin 43 fits into the 1st guide hole 46, pressing the change-over piston 
42. The 1st connection pin 43 will connect the 1st actuation rocker arm 21 and the free rocker arm 22 in the condition 
that **(ed) and the change-over piston 42 had migration regulated by the lock out edge of the 1st guide hole 46, and the 
2nd connection pin 44 will connect the free rocker arm 22 and the 2nd actuation rocker arm 23. By this, the 1st 
actuation rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 will be in a connection condition, 
the 1st and 2nd actuation rocker arms 21 and 23 rock with the free rocker arm 22 in which splash actuation is carried 
out by the 2nd inspired air flow path cam 28, and both the inlet valves VII and VI2 both carry out closing motion 
actuation in the timing according to a configuration and the amount of lifts of the 2nd inspired air flow path cam 28. 
Moreover, both the exhaust side rocker arms 24 and 25 carry out closing motion actuation of both the exhaust valves 
VE1 and VE2 like the time of a low load in the timing and the amount of lifts according to a configuration of the 
exhaust side cams 30 and 30. 

[0025] Namely, the connection condition of the connection change-over device 41 connecting the 1st actuation rocker 
arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 according to oil pressure release, and carrying out 
closing motion actuation of both the inlet valves VII and VI2, Although the connection condition of the 1st actuation 
rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 is canceled according to an oil pressure 
operation and closing motion actuation of one inlet valve VI 1 is carried out, the deconcatenation condition of stopping 
the inlet valve VI 2 of another side substantially is constituted switchable. 

[0026] In drawing 1 , the inlet pipe 57 which forms the inhalation-of-air path 56 is again connected to the inhalation-of- 
air opening edge 8, and a throttle valve 58 is interposed while being this inhalation-of-air path 56. Moreover, in the 
edge by the side of the cylinder head 2 in an inlet pipe 57, it is the inhalation-of-air opening edge 8 to both the inlet- 
valves opening 61, and 62. The fuel injection valve 59 which turns and injects a fuel is attached. 
[0027] Actuation of said electromagnetic-control valve 50 for a connection change-over for switching the operating 
state of a moving valve mechanism 1 8 It is what is controlled by the control means 60 which consists of a computer. To 
this control means 60 MAP PB as an index representing an engine load The MAP sensor SP and the engine rotational 
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frequency NE to detect Rotational frequency sensor SN to detect The engine rotational frequency NE detected and 
engine temperature TW Engine temperature sensor ST to detect It connects, respectively. 

[0028] In order to ** and to control actuation of the electromagnetic-control valve 50 for a connection change-over, 
i.e., change-over actuation of a moving valve mechanism 18 When it explains referring to drawing 5 about the control 
procedure set up by the control means 60, at the 1st step SI and the 2nd step S2 MAP PB and engine rotational 
frequency NE And engine temperature TW the 3rd step S3 after reading — engine temperature TW whether it is beyond 
the completion temperature TWref of warming-up (for example, 60 degrees C) judges having ~ TWref<=TW it was 

— sometimes, it progresses at the 4th step S4. 

[0029] In the 4th step S4, a search on the map shown by drawing 6 (a) is performed. Namely, engine rotational 
frequency NE And MAP PB The 2 valve operating space for being based and carrying out closing motion actuation of 
both the inlet valves VII and VI2 of both, Engine rotational frequency NE which the 1 valve operating space which 
makes the inlet valve VI 2 of another side stop substantially is beforehand set up although closing motion actuation of 
one inlet valve VI 1 is carried out, and was detected And MAP PB A search based on the map of drawing 6 (a) to twist 
is performed. 

[0030] When it is judged that it is in a 1 valve operating space at the 5th following step S5 Oil pressure is made to act 
on the oil pressure room 47 of the connection change-over device 41 in a moving valve mechanism 18 in the 6th step 
S6. Although the 1st actuation rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 are made 
into a deconcatenation condition and closing motion actuation of one inlet valve VI 1 is carried out, it is made to stop 
the inlet valve VI 2 of another side substantially. Moreover, when it is judged at the 5th step S5 that it is a 2 valve 
operating space, in the 7th step S7, oil pressure is made to release from the oil pressure room 47 of said connection 
change-over device 41, the 1st actuation rocker arm 21, the free rocker arm 22, and the 2nd actuation rocker arm 23 are 
made into a connection condition, and it is made to carry out closing motion actuation of both the inlet valves VII and 
VI2 of both. 

[0031] At the 3rd step S3, it is the engine temperature TW. When it is judged that it is under the completion 
temperature TWref of warming-up (TW <TWref), it progresses to the 8th step S8 from the 3rd step S3. At this 8th step 
S8, a search on the map shown by drawing 6 (b) is performed. Namely, engine rotational frequency NE And MAP PB 
Although the 2 valve operating space for being based and carrying out closing motion actuation of both the inlet valves 
VII and VI2 of both and the 1 valve operating space which makes the inlet valve VI 2 of another side stop substantially 
although closing motion actuation of one inlet valve VI 1 is carried out are set up beforehand the map of drawing 6 (a) 
in which the 2 valve operating space in the map shown by this drawing 6 (b) is shown with the chain line - comparing 

- a heavy load side - setting - engine rotational frequency NE And MAP PB any » although - it is expanded and set 
to the side which becomes low. 

[0032] When it is judged by the 9th step S9 that it is in a 1 valve operating space by map retrieval of drawing 6 (b) 
Progress to the 10th step S10 and oil pressure is made to act on the oil pressure room 47 of the connection change-over 
device 41 in a moving valve mechanism 18. Although the 1st actuation rocker arm 21, the free rocker arm 22, and the 
2nd actuation rocker arm 23 are made into a deconcatenation condition and closing motion actuation of one inlet valve 
VI 1 is carried out, it is made to stop the inlet valve VI 2 of another side substantially. Moreover, when it is judged that 
it is a 2 valve operating space in the 9th step S9, progress to the 7th step S7, oil pressure is made to release from the oil 
pressure room 47 of said connection change-over device 41, the 1st actuation rocker arm 21, the free rocker arm 22, 
and the 2nd actuation rocker arm 23 are made into a connection condition, and it is made to carry out closing motion 
actuation of both the inlet valves VII and VI2 of both. 

[0033] When an operation of this example is explained, next, a control means 60 MAP PB representing an engine load 
And engine rotational frequency NE Are based, and when [ both ] it judges that it is in a 2 valve operating space, 
closing motion actuation of both the inlet valves VII and VI2 is carried out. Although actuation of a moving valve 
mechanism 18 is controlled by the 1 valve operating space to stop the inlet valve VI 2 of another side substantially 
while carrying out closing motion actuation of one inlet valve VI 1 Engine temperature TW when a swirl style is 
produced in a combustion chamber 5 and it is made to perform lean combustion by stopping substantially the inlet 
valve VI 2 of said another side, before warming up is completed In the condition of being low temperature, when 
especially an engine load is expensive, it originates in stratified charge and a smoke occurs, however, engine 
temperature TW the condition beyond the completion temperature of warming-up shown by drawing 6 (a) as drawing 6 
(b) showed the 2 valve operating space in the condition of under the completion temperature TWref of warming-up - 
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comparing — a heavy load side — setting — engine rotational frequency NE And MAP PB any — although — it is 
expanded to the side which becomes low. therefore, the thing done in both the condition of under the completion 
temperature of warming-up for the closing motion actuation of both the inlet valves VII and VI2 at the time of the 
heavy load which performs one valve action which carries out the real pause of the inlet valve VI 2 in the condition 
beyond the completion temperature of warming-up — the inside of a combustion chamber 5 — homogeneity — gaseous 
mixture will be formed, generating of a smoke is prevented as much as possible, and, thereby, it can contribute to 
improvement in engine endurance. 

[0034] And it becomes that it is made to stop the inlet valve VI 2 of another side substantially although closing motion 
actuation of both the inlet valves VII and VI2 is carried out according to oil pressure release and closing motion 
actuation of one inlet valve VI 1 is carried out according to an oil pressure operation, and closing motion actuation of 
both the inlet valves VII and VI2 of both is carried out also in the time of the super-low oil temperature which a 
problem produces on change-over responsibility, and the connection change-over device 41 can obtain high power. 
[0035] As mentioned above, although the example of this invention was explained in full detail, this invention can 
perform various design changes, without deviating from this invention which is not limited to the above-mentioned 
example and indicated by the claim. 

[0036] For example, a 2 valve operating space and a 1 valve operating space should just be set up based on either [ at 
least ] an engine rotational frequency or an engine load. Moreover, although it was made to make it operate in the 
valve-opening direction slightly in the above-mentioned example when an inlet valve VI 2 was not stopped thoroughly 
and one inlet valve VI 1 opened, this invention is applicable also about the thing it was made to stop said inlet valve VI 
2 thoroughly. 
[0037] 

[Effect of the Invention] The internal combustion engine which follows invention according to claim 1 as mentioned 
above Although closing motion actuation of both the inlet valves is carried out in both the 2 valve operating spaces set 
up based on either [ at least ] an engine rotational frequency or an engine load, while carrying out closing motion 
actuation of one inlet valve in 1 valve operating spaces other than said 2 valve operating space It has the control means 
which controls actuation of a moving valve mechanism as is made to stop the inlet valve of another side substantially. 
Engine temperature said 2 valve operating space in the condition of under the completion temperature of warming-up 
Since either [ at least ] said engine rotational frequency or an engine load is expanded and set to the side which 
becomes low compared with the condition beyond the completion temperature of warming-up even if it is in the 
condition of stopping one valve at the time beyond the completion temperature of warming-up, closing motion 
actuation of the inlet valve of a couple is carried out under at both the completion temperature of warming-up making 
- making - homogeneity - by obtaining gaseous mixture, generating of a smoke can be prevented as much as 
possible, and it can contribute to improvement in engine endurance. 

[0038] According to invention according to claim 2, in the configuration of invention of the claim 1 above-mentioned 
publication moreover, in addition, a moving valve mechanism Two or more rocker arms containing the actuation rocker 
arm which it interlocks according to an individual to both inlet valves, and is connected with them, respectively, The 
connection condition of said rocker arm is canceled according to the connection condition and oil pressure operation 
which those rocker arms are connected [ operation ] according to oil pressure release, and carry out closing motion 
actuation of both the inlet valves. Although closing motion actuation of one inlet valve is carried out, it becomes 
possible to carry out closing motion actuation of both the inlet valves of both, and to obtain high power also in the time 
of the super-low oil temperature from which it has a switchable connection change-over device, and a problem 
produces the deconcatenation condition of stopping the inlet valve of another side substantially, on change-over 
responsibility. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is a whole block diagram. 

[Drawing 2] It is the enlarged vertical longitudinal sectional view showing a moving valve mechanism. 
[Drawing 3] It is 3-3 line view drawing of drawing 2 . 
[Drawing 4] It is the 4-4 line sectional view of drawing 3 . 

[Drawing 5] It is the flow chart which shows the control procedure of a moving valve mechanism. 

[Drawing 6] It is drawing showing a valve operating-space map. 

[Description of Notations] 

18... Moving valve mechanism 

21, 22, 23 ... Rocker arm 

41 ... Connection change-over device 

60 ... Control means 

VII, VI2... Inlet valve 
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DRAWINGS 




[Drawing 2 ] 
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[Drawing 5] 
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